Tuberculous mastitis is a rare presentation of tuberculosis, which is a major health problem in kidney transplant recipients due to its high incidence and prevalence, and difficulty in diagnosis as well as high risk of morbidity and mortality. In daily practice, physicians may frequently be led to a misdiagnosis such as breast carcinoma or abscess. We believe it is crucial for clinicians to recognize this important presentation of the disease. Therefore, we present a case of tuberculous mastitis in a kidney transplant recipient who was admitted with fever of unknown origin and successfully treated using standard anti-tuberculosis therapy without any complications.
Introduction
Tuberculosis (TB) is a major health issue in kidney transplant recipients due to its high incidence and prevalence and difficulty in diagnosis as well as high risk of morbidity and mortality, especially in developing countries. The incidence of tuberculosis is estimated to be 20-74 times higher in kidney transplant recipients than the general population. Beyond the high incidence, atypical presentations and organ involvements are also frequent in these patients (1, 2) .
Tuberculous mastitis is one of those rare presentations of TB accounting for less than 1% of all breast diseases in developed countries, however, its incidence is higher in developing and undeveloped nations where TB is endemic (3) (4) (5) . It usually occurs as a lump on the central or upper outer quadrant of the breast. Owing to this location and scarce nature of the disease, clinicians may frequently be led to a misdiagnosis such as a breast carcinoma or abscess (6) . Here, we present a case with the fever of unknown origin in a kidney transplant recipient due to tuberculous mastitis.
Case Presentation
A 59-year-old female kidney transplant recipient was admitted with a high fever, loss of appetite and weight loss which had been present for 3 months. The renal transplantation was performed from a living related donor 8 years ago and renal functions remained well on a triple immunosuppressive regimen including tacrolimus, azathioprine and prednisolone. On admission, her body temperature was 38.5 °C. Remaining of the examination did not point to a source of infection: No lymphadenopathy was noted, lungs were clear to auscultation, heart sounds were regular without, and her abdomen was not tender.
A laboratory workup revealed a C-reactive protein level of 86 mg/L and an erythrocyte sedimentation rate of 56 mm/h. Blood and urine cultures were drawn and broad-spectrum antibiotics were initiated. Computed tomography of the thorax and abdomen revealed no abnormalities. However, during the examination of the left breast, a tender mass with a 1-cm diameter was noticed. Magnetic resonance imaging (MRI) of the breast demonstrated that this lesion was consistent with an abscess (Figure 1 ). Acid-fast bacilli were present in the sample obtained from the lesion. The patient was started on an empirical anti-tuberculosis treatment regimen with isoniazid, rifampicin, pyrazinamide, and ethambutol with the diagnosis of tuberculous mastitis (7) (8) (9) (10) . Tissue cultures were positive for Mycobacterium tuberculosis.
The treatment was well tolerated, and her fever dissolved after 10 days of treatment. At the end of the 12-month treatment period, the lesion completely disappeared.
Written informed consent was obtained from the patient for publication of this case report and any accompanying images. A copy of the written consent may be requested for review from the corresponding author.
Discussion and Conclusion
Tuberculosis is one of the most important opportunistic infections in kidney transplant recipients (2) . It is more common in patients with kidney transplants when compared to other solid organ transplant recipients who have milder immunosuppressive treatment regimens and longer average lifespan (2).
It is even harder to diagnose tuberculosis in solid organ transplant recipients because of atypical presentations in this group of patients, and increase in negative results of tuberculin skin tests, interferon-gamma release assays, and examinations with Ziehl-Neelsen stain (2) . In this particular instance, it should be kept in mind that tuberculous mastitis can mimic breast cancer and other causes of non-tuberculosis granulomatous mastitis (5) . Tissue culture and Ziehl-Neelsen staining still remain as gold standards of diagnosis in tuberculous mastitis (6) . However, tuberculosis bacilli are isolated in 25% of the cases with tuberculous mastitis, and acid-fast bacilli are seen in only 12% of the cases (7, 8) . Thus, in the absence of microbiologic verification, the presence of a caseous granuloma may be helpful for diagnosis (7, 8) .
Tuberculous mastitis should be treated using guidelines for pulmonary tuberculosis given the absence of specific guidelines for breast tuberculosis (10) (11) (12) . European kidney transplantation guidelines recommend an initial treatment for 2 months using a regimen containing isoniazid, rifampicin, and pyrazinamide (with the addition of ethambutol when dealing with strains showing resistance to isoniazid), which will be followed with isoniazid and rifampicin for an additional 4 months (10-12). Treatment duration is recommended to be extended to 12, even 18 months in immunosuppressed patients based on the studies which showed no recurrence in patients treated for 12 months (10) (11) (12) . Also, a 9-month therapy was reported with greater mortality (12) . Considering these findings and immunocompromised status of our patient, anti-TB treatment was given for 12 months to prevent further relapses.
Maintenance of therapeutic drug levels is an important aspect of tuberculosis treatment. Rifampicin reduces blood levels of tacrolimus, cyclosporine, sirolimus, and everolimus (13, 14) . Even with proper monitoring, combining rifampicin and tacrolimus increases the frequency of graft rejection and graft loss, and overall TB related mortality (13, 14) . We increased tacrolimus doses 3 times throughout the treatment period monitoring drug trough level twice a week, and no complications were observed in terms of maintaining an adequate immunosuppressive state thereby preserving graft function.
In conclusion, we have presented a case of tuberculous mastitis in a kidney transplant recipient who was admitted with fever of unknown origin and successfully treated using standard anti-TB therapy without any complications. 
